Introduction
[2] The structure of the thermohaline cell of the eastern part of the Euroafrican Mediterranean Basin (EM) was investigated very early [see, e.g., Nielsen, 1912; Wüst, 1961] . The view that emerged at that time and that, substantially, survived until the second part of the eighties of the last century consists, schematically, of a three-layer system characterized by an inflow, through the Strait of Sicily, of low-salinity, near-surface Modified Atlantic Water (MAW), its transformation in warmer and saltier Intermediate Waters (LIW) mostly consisting of Levantine and Cretan intermediate waters, and a production of Eastern Mediterranean Deep Water (EMDW) in the Adriatic Sea. This water, which constituted a rather homogeneous deep body, was well distinguishable in the abyssal regions of the EM because it was substantially colder and fresher than the deep waters located above [Malanotte-Rizzoli and Robinson, 1988; Roether et al., 1996; Klein et al., 1999] .
[3] During the late eighties of the last century, however, an abrupt, major change occurred in the oceanography of the EM [Roether et al., 1996; Klein et al., 1999] . In fact, in concomitance with a still not completely explicated chain of complexly interrelated anomalous meteorological, oceanic, and hydrological phenomena, the location of the source of the EMDW shifted abruptly from the Adriatic Sea to the Aegean Sea [see, e.g., Roether et al., 1996; Klein et al., 1999; Lascaratos et al., 1999] . Accordingly, the EMDW characteristics changed dramatically.
[4] These changes resulted in a new, rapidly evolving local thermohaline circulation (Eastern Mediterranean Transient (EMT)) whose possible origins, climatic implications, and fate have been widely discussed. In particular, analyses of hydrological data as well as theoretical studies contributed to ascertaining that atmospheric forcing variability played a crucial role in causing the genesis of the EMT. In fact, among other things, this forcing was involved in important alterations of the flow patterns of upper and intermediate water masses of the EM [Malanotte-Rizzoli et al., 1999] , in the heat and freshwater budgets variations brought by variations induced atmospherically in the Aegean interior , and in the intensification of ocean-atmospheric buoyancy fluxes in the Aegean Sea occurring during severe winters of that period [Lascaratos et al., 1999; Wu et al., 2000; Manca et al., 2003] .
[5] The EMT represents thus an example of observed abrupt, large climate variation in an oceanic thermohaline cell, as it affected profoundly and for a long time the water mass distribution and the circulation of the local abyssal and intermediate layers (for a detailed discussion of the hydrological and dynamical transformations brought by the EMT, the reader is referred, e.g., to Klein et al. [1999] , MalanotteRizzoli et al. [1999] , Lascaratos et al. [1999] , , Raicich [2000] , Theocharis and Lascaratos [2000] , Manca et al. [2003 Manca et al. [ , 2006 , and Roether et al. [2007] ). In particular, different hypotheses have been presented for a possible evolution of the EMT. Among them are, for example, a long period of high unsteady activity [Manca et al., 2003 ] and a come back of the Adriatic to a strong production of EMDW [Roether et al., 2007] .
Observations
[6] During January/February 2007, on board R/V Meteor (cruise 71/3) we performed hydrographic measurements in the Ionian basin in order to investigate the development of the abyssal water masses in the area. Our particular intent was to find confirmations for the conjecture that water of Adriatic origin had come back to dominate the stratification of the Ionian bottom layers. This conjecture had been expressed by Hainbucher et al. [2006] , on the basis of observations performed during May 2003, and by Manca et al. [2006] on the basis also of the analysis of dissolved oxygen observed in the area up to the year 2002. In particular, Hainbucher et al. [2006] had found that the presence, in the Ionian basin, of a vein of EMDW associated with large values of dissolved oxygen was consistent with an export of newly formed Adriatic Deep Water (ADW) toward the Ionian abyss along a quasi-meridional, mostly topographically induced route (see Figure 1 for a schematic representation of such a route). The observed vein of EMDW of Adriatic origin, however, had still large similarities with EMDW of Adriatic origin observed before the EMT: it was characterized, in fact, by minima in temperature and salinity located at the sea bottom. These bottom values corresponded, moreover, to the minimum bottom values observed in the whole area. For further details about the characteristics and the route followed by the abyssal waters observed in the Ionian basin during 2003, the reader is referred to the work of Hainbucher et al. [2006] .
[7] The data collected during January/February 2007 in the northern part of the Ionian basin (in the southern approaches to the Strait of Otranto; see Figure 1 ) clearly indicate the presence of bottom water consisting predominantly of newly formed ADW flowing southward. This vein, whose density is large enough to reach the Ionian abyss (maximum density observed south of Otranto: s q = 29,238, s 2 = 37,865; see Figure 1 ), is, in fact, characterized by large values of dissolved oxygen. The maximum bottom value, exceeding 215 mmol/kg, was recorded at station 137, while, in the Ionian abyssal plain, the maximum bottom value, exceeding 204 mmol/kg, was recorded at station 112 (see Figure 1) . Note that the location of the stations in the northern part of the Ionian basin ( Figure 1 ) had been conceived to ascertain the route followed by ADW toward the Ionian abyss. Our observations confirm the conjecture expressed by Hainbucher et al. [2006] that such water, initially, spreads nearly meridionally along a mostly topographically induced route rather than flowing as a nearly geostrophic bottom-arrested current along the Italian shelf (Figure 1 ). The characteristics of the observed vein, however, differ profoundly from the characteristics of ADW previously observed in the northern approaches to the Strait of Otranto at the depth of the strait sill as this vein (minimum observed bottom values: q = 13.321°C, S = 38.755) is now warmer and saltier than in the past. In particular, an analysis of such characteristics as observed during 1995 (Meteor M31 cruise), during 2002 (Sinapsi 4 cruise), during 2003 (Poseidon cruise 298), and during January/February 2007 (Meteor cruise 71) confirms a tendency toward a warming of and, particularly, toward a salinification of ADW (see Table 1 ). This result is consistent with the evolution of the EMT conjectured by Roether et al. [Hainbucher et al., 2006] , which excludes its generation during winter 2003 or before, if we consider that newly generated EMDW of Adriatic origin leaves a very strong signal in the Ionian abyss along the western part of its export route [see Hainbucher et al., 2006] . Note also that as far as bottom dissolved oxygen is concerned, the observed variations would be even more significant if we would consider the difference between the maximum observed in 2003 (201.5 mmol/kg in the Ionian abyssal plain) and in 2007 (more than 215 mmol/kg in the approaches to the Strait of Otranto and more than 204 mmol/kg in the Ionian abyssal plain, station 103).
[9] Most interesting, the newly formed water we observed can be considered as the warmest and saltiest EMDW of Adriatic origin ever observed in the area, much warmer and saltier than, for example, the bottom water we observed there during May 2003 (average bottom values observed during May 2003 in the stations deeper than 3000 m of the Ionian abyssal plain: q = 13.3026, S = 38.6915, s q = 29.1927, and s 2 = 37.8213). Note, also, that this new bottom water is characterized by the highest density observed in the area before and during the EMT (see, e.g., Roether et al. [2007] for an accurate description of the water mass characteristics observed in the Ionian basin before and during the EMT).
[10] The water mass characteristics observed in the Ionian abyssal stations during January/February 2007 largely differ from the corresponding characteristics observed during May 2003 not only near the bottom but also in their abyssal and intermediate structure (Figure 2 ). In particular, the deep T-S inversion typical of the large inflow of Aegean water brought by the EMT appears to have been further reduced. Very noticeably, a new inversion is present next to the bottom (Figure 2 ), which accounts, particularly, for the increase in salinity of the newly generated EMDW of Adriatic origin. Note, also, the presence of a remarkable increase of salinity in the intermediate layers, which appears in all abyssal Ionian stations of our cruise (103, 106, and 112). mass of the area, having its minima at the sea bottom [Hainbucher et al., 2006] . The newly formed EMDW of Adriatic origin observed during January/February 2007, instead, shows completely different characteristics, which have never been observed previously: in the Ionian Sea, it is warmer and saltier than in the past (Figures 3a and 3b) . In particular, in the near-bottom layers of different stations, including all abyssal stations, of our cruise (stations 103, 106, and 112 of Figure 1 ) one can note a substantial increase in the salinity with depth (Figure 3b ). In the deepest station of our cruise (station 106 of Figure 1) , such a near-bottom salinity increase with depth is also associated with a noticeable near-bottom temperature increase with depth (see Figures 3a and 3b) . This means that the minimum in the salinity located at the sea bottom, which was associated with observed EMDW before the EMT and with EMDW of Adriatic origin observed in 2003 [Hainbucher et al., 2006] , does not exist any longer in a large region of the Ionian abyssal plain and that, moreover, a subregion exists where even the temperature minimum, which was located at the sea bottom in EMDW observed before the EMT and during May 2003, has moved toward upper horizons, forced by the newly formed EMDW (Figure 3a, station 106) .
Discussion and Conclusions
[12] On the basis of the analysis of the near-bottom waters observed during January/February 2007 presented above, we can attempt to delineate a possible spatial evolution of the observed water mass characteristics. The newly observed EMDW propagated from the Strait of Otranto toward the abyss of the Ionian Sea following a route similar to that proposed by Hainbucher et al. [2006] , which is depicted in Figure 1 . Indeed, following this route (starting from the southern approaches to the Strait of Otranto (see Figure 1 ): stations 132, 137, 112, 103, and 106), we note a large similarity between the observed nearbottom vertical profiles of temperature: they show increasing bottom maxima from the Adriatic source toward the Ionian abyssal plain (Figure 3a) and, with the exception of station 106, they are always characterized by a noticeable decrease with depth. Such a trend in the abyssal stations (stations 112, 103, and 106) is associated with an increase in salinity with depth. Note that with the exception of the two stations located in the approaches to the Strait of Otranto (which are characterized by a very large variability in their deep horizons), the observed bottom salinity decreases along the conjectured export route (Figure 3b ), which accounts for the origin and the spreading of the observed abyssal waters. Our new observations, together with a knowledge of the stratifications observed in the EM before and during the EMT, which can be evinced from historical data, allow us to distinguish three different states that characterized the abyssal thermohaline cell of the EM during the last decades. The first one is the ''classical'' structure as it emerged very early in oceanography [Nielsen, 1912; Wüst, 1961] : fresh and cold EMDW of Adriatic origin dominates the abyssal stratification of the Ionian basin. The second one is that characterizing the EMT: warmer and saltier EMDW of Aegean origin replaced EMDW of Adriatic origin in the abyssal Ionian plain. The third one is the new one reported here: EMDW of Adriatic origin came back to dominate the abyssal stratification of the EM, but its characteristics differ fundamentally from EMDW characteristics observed previously: EMDW of Adriatic origin is now saltier and warmer than previously observed.
[13] In accordance with the conjecture expressed by Roether et al. [2007] , such an evolution may be the result of the development of the EMT observed during recent years: as long as waters of Aegean origin were dense enough to reach the near bottom layers of the Ionian, well below the sill depth of the Strait of Otranto, the salinity inflow connected with their presence in the southern Adriatic ceased. This fact resulted in a substantial weakening of the Adriatic contribution to EMDW. But when, more recently, the Aegean source started to produce high-salinity waters of moderate density, a noticeable salt input of Aegean origin, which overcompensated the parallel increase in temperature recently observed, was able to overcome the Strait of Otranto, thus strengthening again the Adriatic source of EMDW. Our observations are consistent with the conjecture of Roether et al. [14] The evolution schematized above, unavoidably, is partly based on a only few observations: Much experimental as well as theoretical work remains to be done toward a deeper understanding of the EM thermohaline cell: a quantification of the role of external forcing versus internal variability in the development of the abyssal thermohaline circulation of the EM, for example, could enable one to assess the further evolution of the system and its intrinsic/ conditioned stability. On this basis, a deeper understanding of the climatologically relevant transient circulations connecting different states of the local thermohaline characteristics and circulation could be obtained.
